
The ARRIVE Essential 10
These items are the basic minimum to include in a manuscript. Without this information, readers and reviewers 
cannot assess the reliability of the findings.

Item Recommendation
Section/line 

number, or reason 
for not reporting

Study design 1 For each experiment, provide brief details of study design including:

a. The groups being compared, including control groups. If no control group has 
been used, the rationale should be stated.

b. The experimental unit (e.g. a single animal, litter, or cage of animals).

Sample size 2 a.	 Specify the exact number of experimental units allocated to each group, and the 
total number in each experiment. Also indicate the total number of animals used.

b. Explain how the sample size was decided. Provide details of any a priori sample 
size calculation, if done.

Inclusion and 
exclusion 
criteria

3 a.	 Describe any criteria used for including and excluding animals (or experimental 
units) during the experiment, and data points during the analysis. Specify if these 
criteria were established a priori. If no criteria were set, state this explicitly.

b. For each experimental group, report any animals, experimental units or data points 
not included in the analysis and explain why. If there were no exclusions, state so.

c.	 For each analysis, report the exact value of n in each experimental group.

Randomisation 4 a.	 State whether randomisation was used to allocate experimental units to control 
and treatment groups. If done, provide the method used to generate the 
randomisation sequence. 

b. Describe the strategy used to minimise potential confounders such as the order 
of treatments and measurements, or animal/cage location. If confounders were 
not controlled, state this explicitly.

Blinding 5 Describe who was aware of the group allocation at the different stages of the 
experiment (during the allocation, the conduct of the experiment, the outcome 
assessment, and the data analysis).

Outcome 
measures

6 a.	 Clearly define all outcome measures assessed (e.g. cell death, molecular markers, 
or behavioural changes). 

b. For hypothesis-testing studies, specify the primary outcome measure, i.e. the 
outcome measure that was used to determine the sample size.

Statistical 
methods

7 a.	 Provide details of the statistical methods used for each analysis, including 
software used.

b. Describe any methods used to assess whether the data met the assumptions of 
the statistical approach, and what was done if the assumptions were not met.

Experimental 
animals

8 a.	 Provide species-appropriate details of the animals used, including species, strain 
and substrain, sex, age or developmental stage, and, if relevant, weight.

b. Provide further relevant information on the provenance of animals, health/immune 
status, genetic modification status, genotype, and any previous procedures.

Experimental 
procedures 

9 For each experimental group, including controls, describe the procedures in enough 
detail to allow others to replicate them, including: 

a. What was done, how it was done and what was used.

b. When and how often.

c.	 Where (including detail of any acclimatisation periods).

d. Why (provide rationale for procedures).

Results 10 For each experiment conducted, including independent replications, report:

a. Summary/descriptive statistics for each experimental group, with a measure of 
variability where applicable (e.g. mean and SD, or median and range).

b. If applicable, the effect size with a confidence interval.
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The Recommended Set
These items complement the Essential 10 and add important context to the study. Reporting the items in both sets 
represents best practice.

Item Recommendation
Section/line 

number, or reason 
for not reporting

Abstract 11 Provide an accurate summary of the research objectives, animal species, strain 
and sex, key methods, principal findings, and study conclusions.

Background 12 a.	 Include sufficient scientific background to understand the rationale and 
context for the study, and explain the experimental approach.

b.	 Explain how the animal species and model used address the scientific 
objectives and, where appropriate, the relevance to human biology.

Objectives 13 Clearly describe the research question, research objectives and, where 
appropriate, specific hypotheses being tested.

Ethical 
statement

14 Provide the name of the ethical review committee or equivalent that has approved 
the use of animals in this study, and any relevant licence or protocol numbers (if 
applicable). If ethical approval was not sought or granted, provide a justification.

Housing and 
husbandry

15 Provide details of housing and husbandry conditions, including any environmental 
enrichment.

Animal care and 
monitoring

16 a.	 Describe any interventions or steps taken in the experimental protocols to 
reduce pain, suffering and distress.

b.	 Report any expected or unexpected adverse events.

c.	 Describe the humane endpoints established for the study, the signs that were 
monitored and the frequency of monitoring. If the study did not have humane 
endpoints, state this.

Interpretation/
scientific 
implications

17 a.	 Interpret the results, taking into account the study objectives and hypotheses, 
current theory and other relevant studies in the literature.

b.	 Comment on the study limitations including potential sources of bias, 
limitations of the animal model, and imprecision associated with the results.

Generalisability/
translation

18 Comment on whether, and how, the findings of this study are likely to generalise 
to other species or experimental conditions, including any relevance to human 
biology (where appropriate).

Protocol 
registration

19 Provide a statement indicating whether a protocol (including the research 
question, key design features, and analysis plan) was prepared before the study, 
and if and where this protocol was registered.

Data access 20 Provide a statement describing if and where study data are available.

Declaration of 
interests

21 a.	 Declare any potential conflicts of interest, including financial and non-financial. 
If none exist, this should be stated.

b.	 List all funding sources (including grant identifier) and the role of the funder(s) 
in the design, analysis and reporting of the study.
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	Study design - 1a: Line 626-696 in the Methods section
Study 1: Control group: DON group  (3mg of DON per kg) for 4 weeks.
Study 2: Control group: AFB1 group (60 μg of aflatoxin B1 daily) for 12 days.
Study 3: Control group: ABX group (chlortetracycline-sulfadiazine-penicillin (2:2:1) premix at a dose of 0.25 g per kg of feed at a sub-therapeutic level) for 40 days.
Study 4: Control group: AAD group (60 mg/kg cephalexin, 20 mg/kg erythromycin, and 5 mg/kg gentamicin for 7 days and then 5% DSS in drinking water for 5 days)
	Study design - 1b: Each animal serves as the experimental unit. 
Study 1: 6 animals per group
Study 2: 6 animals per group
Study 3: 6 animals per group
Study 4: 8 animals per group
	Sample size - 2a: The animals in this study were sourced from larger experiments conducted by our group as four separate studies.
Study 1 consisted of 12 piglets; Study 2 consisted of 12 piglets; study 3 also consisted of 12 piglets; study 4 had 16 piglets. Each divided into 2 groups. A total of 52 pigs were used.
	Sample size - 2b: A power analysis  for physiological parameters such as body weight, diarrhea index, e.t.c was performed using two-sample t-tests, with a target power of at least 0.80.
	Inclusion and exclusion criteria - 3a: Animals were selected and included based on their initial body weight
	Inclusion and exclusion criteria - 3b: Data were excluded from analyses if they were classified as outliers (values exceeding 2 standard deviations from the respective group mean) or if samples failed assay‑specific quality control thresholds (ITS, 16S, metagenomics, metatranscriptomics, and SCFA metabolomics).
	Inclusion and exclusion criteria - 3c: Figure 1, 2, 3, 5, 6, 7 and Supplementary figures show the number of animals in the 4 studies. n=4-8
	Randomisation - 4a: After the adaptation period in each study, piglets were randomised using the  random number generator function on GraphPad Prism
	Randomisation - 4b: Treatment order was not considered a confounding factor in any of the four studies, as each study was conducted independently under identical housing conditions, with the same number of cages and consistent cage placement across all treatment groups within each study.
	Blinding - 5: Those who conducted the animal experiments were aware of the group assignments during treatment, while all those who performed every downstream assessments were not aware of the group allocation.
	Outcome measures - 6a: Body weight changes and diarrhea severity (AUC) were evaluated to assess pathophysiological responses. Colonic TNF-α concentrations were measured to assess local inflammatory responses. H&E analysis of colonic histological sections was evaluated for mucosal structural injury (Studies 1, 2, 3, and 4). Fungal ITS1 gene amplification was performed on colonic digesta (Studies 1, 2, and 4) and fecal samples (Study 3) for gut mycobiota characterisation, and 16S rRNA gene sequencing was conducted for microbiota community profiling. Shotgun metagenome sequencing was carried out on distal colonic digesta (Study 1) for high resolution characterisation of the total microbial community DNA. Metatranscriptomic analysis of colonic digesta (Study 1) was performed to capture and quantify active microbial gene expression in real time. Finally, SCFA metabolomics analysis of colonic digesta was conducted for quantitative profiling of short chain fatty acids, including acetic acid, propionic acid, butyric acid, valeric acid, hexanoic acid, isobutyric acid, 2 methylbutyrate, isovaleric acid, and 4 methylvaleric acid.
	Outcome measures - 6b: The primary outcome measures were body weight and diarrhea index in our study. Sample sizes were determined using a power analysis based on two-sample t-tests with a target power of 0.80. 
	Statistical methods - 7a: Statistical analyses were performed using GraphPad Prism version 9 (GraphPad Software, Inc., CA, USA) and R software (version 4.5.0). Power analysis for physiological parameters (body weight, diarrhea index, etc.) was performed using two-sample t-tests, with a target power of at least 0.80. The four independent experiments were designed to examine the role of the fungal community in gut dysbiosis across different physiological stages and environmental factors. Conclusions are drawn from within-study comparisons; cross-study comparisons are presented only as contextual observations and were not subjected to direct statistical testing. Normality of continuous variables was assessed using the Shapiro-Wilk test. Differences in body weight and diarrhea index were calculated using the area under the curve (AUC). Differences between the two groups for normally distributed variables were assessed using a two-tailed Student's t-test. For non-normally distributed data, the Mann-Whitney U test was used. Beta diversity was analyzed based on Bray-Curtis dissimilarity matrices calculated using the vegan package in R. Principal coordinates analysis (PCoA) plots were generated using the OmicShare tools platform (https://www.omicshare.com/tools). Homogeneity of group dispersions was tested using PERMDISP (betadisper function) on distances to centroid derived from the Bray-Curtis dissimilarity matrix. To identify bacterial taxa most associated with DON exposure, a Random Forest classification model was constructed using the randomForest R package. Variable importance was ranked using the Mean Decrease Gini (MDG) index. All data are presented as mean ± SEM, and P < 0.05 was considered statistically significant. Where applicable, P-values were adjusted for multiple comparisons using the Benjamini-Hochberg procedure. 
	Statistical methods - 7b: Normality of continuous variables was assessed using the Shapiro-Wilk test. Differences between the two groups for normally distributed variables were assessed using a two-tailed Student's t-test. For non-normally distributed data, the Mann-Whitney U test was used. Where applicable, P-values were adjusted for multiple comparisons using the Benjamini-Hochberg procedure.
	Experimental animals - 8a: Study 1: Weaned male piglets (Duroc x Landrace x Yorkshire) at 21 days of age were used; Study 2: Suckling male piglets (Duroc x Landrace x Yorkshire) at 5 days of age were used; Study 3: Weaned male Meishan pigs at 21 days of age were used; Study 4: Weaned male piglets (Duroc x Landrace x Yorkshire)  at 28 days of age were used. Their detailed weights are provided in the Animals and sample collection section of the Methods.
	Experimental animals - 8b: In Study 1, animals in the DON group were fed a basal diet artificially contaminated using Fusarium infected cultures. In Study 2, the AFB group received standard milk powder and a daily oral gavage of AFB. All pigs had ad libitum access to water, and those in Studies 1, 3 and 4 had ad libitum access to feed, while Study 2 piglets received milk replacer ad libitum
	Experimental procedures - 9a: Study 1: This was a standalone independent animal experiment conducted in a standardised animal facility. Piglets underwent a 7 day facility adaptation period and were individually housed in temperature  and light controlled cages to eliminate group housing confounding factors and stabilise physiological status before treatment. Piglets were separated by initial body weight to ensure balanced baseline conditions. The control group received a standard basal diet, while the treatment group was fed a basal diet artificially contaminated with DON via Fusarium infected cultures. The four week intervention was continuous, with ad libitum access to feed and water. Body weight and feed intake were recorded weekly, and no therapeutic drugs were administered. At endpoint, colonic digesta and distal colonic tissues were snap frozen and stored at −80 °C for subsequent multi omics, cytokine, histological, and SCFA profiling analyses.
Study 2: This trial was designed to simulate physiologically relevant AFB₁ exposure through maternal milk in suckling piglets. Five day old suckling piglets were divided into control and treatment groups. Controls were fed standard milk powder, while treatment piglets received daily AFB₁ oral gavage for 12 consecutive days. Daily monitoring of body weight and piglet health status was performed. Colonic digesta and intestinal tissues were collected and preserved at the trial endpoint for subsequent microbial and histological analysis.
Study 3: This experiment was performed to explore the effects of a low dose antibiotic mix on piglet intestinal health. It included a control group fed an antibiotic free basal diet, while treatment groups received experimental antibiotics in the basal diet during the nursery period at a sub therapeutic level. Body weight and diarrhea index were recorded weekly, and no additional therapeutic drugs were used to avoid experimental confounding. All samples were collected and preserved for subsequent analysis.
Study 4: This experiment was carried out in a standardised animal facility to determine the effects of therapeutic antibiotics and also to utilise their established role as a gold standard inducer of gut dysbiosis. Piglets in the control group received a routine antibiotic free basal diet with no additional interventions. Growth and intestinal health indicators were recorded weekly.

	Experimental procedures - 9b: Study 1: This was a standalone independent animal experiment conducted in a standardised animal facility. Piglets underwent a 7 day facility adaptation period and were individually housed in temperature  and light controlled cages to eliminate group housing confounding factors and stabilise physiological status before treatment. Piglets were separated by initial body weight to ensure balanced baseline conditions. The control group received a standard basal diet, while the treatment group was fed a basal diet artificially contaminated with DON via Fusarium infected cultures. The four week intervention was continuous, with ad libitum access to feed and water. Body weight and feed intake were recorded weekly, and no therapeutic drugs were administered. At endpoint, colonic digesta and distal colonic tissues were snap frozen and stored at −80 °C for subsequent multi omics, cytokine, histological, and SCFA profiling analyses.
Study 2: This trial was designed to simulate physiologically relevant AFB₁ exposure through maternal milk in suckling piglets. Five day old suckling piglets were divided into control and treatment groups. Controls were fed standard milk powder, while treatment piglets received daily AFB₁ oral gavage for 12 consecutive days. Daily monitoring of body weight and piglet health status was performed. Colonic digesta and intestinal tissues were collected and preserved at the trial endpoint for subsequent microbial and histological analysis.
Study 3: This experiment was performed to explore the effects of a low dose antibiotic mix on piglet intestinal health. It included a control group fed an antibiotic free basal diet, while treatment groups received experimental antibiotics in the basal diet during the nursery period at a sub therapeutic level. Body weight and diarrhea index were recorded weekly, and no additional therapeutic drugs were used to avoid experimental confounding. All samples were collected and preserved for subsequent analysis.
Study 4: This experiment was carried out in a standardised animal facility to determine the effects of therapeutic antibiotics and also to utilise their established role as a gold standard inducer of gut dysbiosis. Piglets in the control group received a routine antibiotic free basal diet with no additional interventions. Growth and intestinal health indicators were recorded weekly.

	Experimental procedures - 9c: Study 1: This was a standalone independent animal experiment conducted in a standardised animal facility. Piglets underwent a 7 day facility adaptation period and were individually housed in temperature  and light controlled cages to eliminate group housing confounding factors and stabilise physiological status before treatment. Piglets were separated by initial body weight to ensure balanced baseline conditions. The control group received a standard basal diet, while the treatment group was fed a basal diet artificially contaminated with DON via Fusarium infected cultures. The four week intervention was continuous, with ad libitum access to feed and water. Body weight and feed intake were recorded weekly, and no therapeutic drugs were administered. At endpoint, colonic digesta and distal colonic tissues were snap frozen and stored at −80 °C for subsequent multi omics, cytokine, histological, and SCFA profiling analyses.
Study 2: This trial was designed to simulate physiologically relevant AFB₁ exposure through maternal milk in suckling piglets. Five day old suckling piglets were divided into control and treatment groups. Controls were fed standard milk powder, while treatment piglets received daily AFB₁ oral gavage for 12 consecutive days. Daily monitoring of body weight and piglet health status was performed. Colonic digesta and intestinal tissues were collected and preserved at the trial endpoint for subsequent microbial and histological analysis.
Study 3: This experiment was performed to explore the effects of a low dose antibiotic mix on piglet intestinal health. It included a control group fed an antibiotic free basal diet, while treatment groups received experimental antibiotics in the basal diet during the nursery period at a sub therapeutic level. Body weight and diarrhea index were recorded weekly, and no additional therapeutic drugs were used to avoid experimental confounding. All samples were collected and preserved for subsequent analysis.
Study 4: This experiment was carried out in a standardised animal facility to determine the effects of therapeutic antibiotics and also to utilise their established role as a gold standard inducer of gut dysbiosis. Piglets in the control group received a routine antibiotic free basal diet with no additional interventions. Growth and intestinal health indicators were recorded weekly.

	Experimental procedures - 9d: Study 1: This was a standalone independent animal experiment conducted in a standardised animal facility. Piglets underwent a 7 day facility adaptation period and were individually housed in temperature  and light controlled cages to eliminate group housing confounding factors and stabilise physiological status before treatment. Piglets were separated by initial body weight to ensure balanced baseline conditions. The control group received a standard basal diet, while the treatment group was fed a basal diet artificially contaminated with DON via Fusarium infected cultures. The four week intervention was continuous, with ad libitum access to feed and water. Body weight and feed intake were recorded weekly, and no therapeutic drugs were administered. At endpoint, colonic digesta and distal colonic tissues were snap frozen and stored at −80 °C for subsequent multi omics, cytokine, histological, and SCFA profiling analyses.
Study 2: This trial was designed to simulate physiologically relevant AFB₁ exposure through maternal milk in suckling piglets. Five day old suckling piglets were divided into control and treatment groups. Controls were fed standard milk powder, while treatment piglets received daily AFB₁ oral gavage for 12 consecutive days. Daily monitoring of body weight and piglet health status was performed. Colonic digesta and intestinal tissues were collected and preserved at the trial endpoint for subsequent microbial and histological analysis.
Study 3: This experiment was performed to explore the effects of a low dose antibiotic mix on piglet intestinal health. It included a control group fed an antibiotic free basal diet, while treatment groups received experimental antibiotics in the basal diet during the nursery period at a sub therapeutic level. Body weight and diarrhea index were recorded weekly, and no additional therapeutic drugs were used to avoid experimental confounding. All samples were collected and preserved for subsequent analysis.
Study 4: This experiment was carried out in a standardised animal facility to determine the effects of therapeutic antibiotics and also to utilise their established role as a gold standard inducer of gut dysbiosis. Piglets in the control group received a routine antibiotic free basal diet with no additional interventions. Growth and intestinal health indicators were recorded weekly.

	Results - 10a: For each experimental group, quantitative data are presented as mean ± SEM for bar plots, and as median with interquartile ranges (IQR) with whiskers extending to 1.5× IQR for box plots. Sample sizes (n) and specific outcome measures per group are summarised below.
Fig. 1 includes four independent experiments: Study 1 (CON, DON), Study 2 (CON, AFB), Study 3 (CON, ABX), and Study 4 (CON, AAD); Body weight (AUC), colonic TNF-α (pg/mg), and beta dispersion ratios (Fungal and bacterial). Box plots show median values with interquartile ranges (IQR); whiskers extend to 1.5× IQR. Sample size: n = 4–8 per group.
Fig. 2 includes four independent experiments: Study 1 (CON, DON), Study 2 (CON, AFB), Study 3 (CON, ABX), and Study 4 (CON, AAD); microbiota α-diversity (Shannon and Simpson). Box plots show median values with interquartile ranges (IQR); whiskers extend to 1.5× IQR. Sample size: n = 4-8 per group. 
Fig. 3 includes four independent experiments: Study 1 (CON, DON), Study 2 (CON, AFB), Study 3 (CON, ABX), and Study 4 (CON, AAD); Relative abundance (genus/specie). Box plots show median values with interquartile ranges (IQR); whiskers extend to 1.5× IQR. Sample size: n = 4-8 per group
Fig. 5 includes CON, DON; Fungal functional profiles (%), KEGG functional prediction (16S), and KEGG functional prediction (metagenomic); Log₂ fold change, FDR-adjusted p-values. Mean ± SEM. Sample size: n = 4-6 per group.
Fig. 6 includes CON, DON; Differentially abundant genera, porA abundance (metagenomics), and porA RNA expression (metatranscriptomics) (Methanobrevibacter and C. polysaccharolyticum); FDR-adjusted. Mean ± SEM. Sample size: n = 4-6 per group.
Fig. 7 includes CON, DON; Total SCFA concentration (ng/mg), Acetic acid, Propionic acid, Butyric acid, Valeric acid, Hexanoic acid, Isobutyric acid, 2-Methylbutyrate, Isovaleric acid, and 4-Methylvaleric acid (ng/mg); Mean ± SEM. Sample size: n = 6 per group
Supplementary Fig. 1 includes three independent experiments: Study 1 (CON, DON), Study 3 (CON, ABX), and Study 4 (CON, AAD); Diarrhea index (AUC); Box plots show median values with interquartile ranges (IQR); whiskers extend to 1.5× IQR. Sample size: n = 5-6 per group.
Supplementary Fig. 2 includes four independent experiments: Study 1 (CON, DON), Study 2 (CON, AFB), Study 3 (CON, ABX), and Study 4 (CON, AAD); microbiota α-diversity (Chao). Box plots show median values with interquartile ranges (IQR); whiskers extend to 1.5× IQR. Sample size: n = 4-8 per group
Supplementary Fig. 4 includes four independent experiments: Study 1 (CON, DON), Study 2 (CON, AFB), Study 3 (CON, ABX), and Study 4 (CON, AAD); Relative abundance (family); Box plots show median values with interquartile ranges (IQR); whiskers extend to 1.5× IQR. Sample size: n = 4-8 per group.
Supplementary Fig. 6 includes CON, AAD; Fungal functional profiles (%) and KEGG functional prediction (16S); Log₂ fold change, FDR-adjusted p-values. Mean ± SEM. Sample size: n = 8 per group.
Supplementary Fig. 7 includes CON, DON; Read assignment ratio. Mean ± SEM. Sample size: n = 4 per group.
Supplementary Fig. 9 includes CON, DON; relative SCFA composition (%), Acetic acid, Propionic acid, Butyric acid, Valeric acid, Hexanoic acid, Isobutyric acid, 2-Methylbutyrate, Isovaleric acid, and 4-Methylvaleric acid (%); Mean ± SEM. Sample size: n = 6 per group.

	Results - 10b: Effect sizes and confidence intervals were not reported. The analysis relied on p values from unpaired t tests for comparisons between control and treatment groups; FDR adjusted p values for high throughput data (microbiota, metagenomics, metatranscriptomics). Data are presented as mean ± SEM for bar plots and as median with interquartile ranges (IQR) for box plots.
	Abstract - 11: Line 3-19 in abstract section
	Background - 12a: Lines 2-79 in the  Introduction section
	Background - 12b: The pig model closely mimics human gastrointestinal physiology. DON, AFB, ABX, and AAD models together capture mycotoxin toxicity, antibiotic perturbation, and dysbiosis, providing a comprehensive platform for studying gut microbial and metabolic dysfunction relevant to human health and food security.
	Objectives - 13: We performed four parallel experiments to examine the effects of DON, aflatoxin B₁ (AFB₁), a low-dose antibiotic mixture (ABX), and antibiotic-associated diarrhea (AAD) on the gut microbiome. The objectives were to clarify whether mycotoxins and antibiotics differentially shape bacterial and fungal communities; how these stressors restructure intra kingdom and cross kingdom microbial interactions; and whether DON induced functional reprogramming of the microbiota underlies intestinal toxicity
	Ethical statement - 14: All animal procedures were performed in accordance with the guidelines of the Animal Care and Use Committee of Yangzhou University and were approved under Ethical Permit No. SYXK (Su) IACUC 2021-0026.
	Housing and husbandry - 15: All animal procedures were performed in accordance with the guidelines of the Animal Care and Use Committee of Yangzhou University. Piglets received a standard basal diet/milk replacer and water ad libitum.
	Animal care and monitoring - 16a: 1. Humane endpoints were strictly enforced: Piglets showing >20% body weight loss, respiratory distress, severe lethargy, or inability to access feed/water were sedated and euthanized via intravenous injection of pentobarbital sodium.
2. Supportive care: All piglets were provided with ad libitum access to water, soft bedding, and easily digestible feed or milk replacer with daily monitoring for signs of dehydration.
3. Monitoring: Body weight and health condition (vitality and fecal consistency) were monitored daily for each piglet, particularly for those in the mycotoxin and antibiotic-perturbation groups.

	Animal care and monitoring - 16b: Mild to moderate diarrhea occurred in the AFB-exposed suckling piglets and in the antibiotic-associated diarrhea group. It was managed through supportive care and daily health monitoring.
	Animal care and monitoring - 16c: Humane endpoints were strictly enforced to minimise suffering. Euthanasia was performed immediately if piglets showed ≥20% weight loss from baseline, severe lethargy (unresponsive to gentle stimuli), inability to access feed or water, prolonged inability to stand (>24 h), severe watery diarrhea (>48 h), gross fecal blood, labored breathing, hypothermia, or signs of severe dehydration.
Piglets were monitored daily for body weight, fecal consistency, activity level, and overall health status. During peak treatment periods, assessments were conducted twice daily to evaluate signs of pain or distress, including reduced appetite, abnormal posture, and vocalisation.

	Interpretation scientific implicationsm - 17a: Lines 425-593 in the Discussion section
	Interpretation scientific implications - 17b: Several limitations of this study should be acknowledged. First, the experiments were conducted under controlled conditions with relatively small group sizes. Second, the four studies differed in animal age, breed, treatment duration, and sampling approach, differences that were inherent to the design of parallel experiments rather than direct statistical comparisons. Third, the correlative nature of network and correlation analyses precludes causal inference. Efforts to characterize Kazachstania species through isolation, culturomics, and functional analysis are already underway and will provide a foundation for future mechanistic studies. Finally, while iNAP and our custom fungal guild database provide a robust framework for studying the pig gut multi-kingdom microbiota, they may not capture all gut-specific functional roles. 
	Generalisability/translation - 18: 
Our findings establish a multi-kingdom framework for mycotoxin toxicity, positioning the mycobiota, particularly K. slooffiae and porA, as key ecological and molecular nodes linking dysbiosis to functional impairment with implications for mitigating DON-induced losses in livestock and improving global food safety.

	Protocol registration - 19: A detailed experimental protocol outlining the research question and study designs for the four separate studies was prepared before the start of the experiments. The piglets used in this study were drawn from larger experiments conducted by our group. This protocol was approved by the Institutional Animal Care and Use Committee (IACUC) of Yangzhou University (SYXK (SU) 2021-0026). While the protocol was not prospectively registered in a public repository, the full methodology is described in detail within this manuscript.
	Data access - 20: The raw sequencing data generated in this study have been deposited in the NCBI Sequence Read Archive (SRA) under the following BioProject accession numbers: ITS rDNA gene amplicon sequencing data, PRJNA1443065; 16S rRNA gene amplicon sequencing data, PRJNA1444306 and PRJNA1445463; and metatranscriptomic sequencing data, PRJNA1441222. Further data and materials are available from the corresponding author upon reasonable request.
	Declaration of interests - 21a: There is no financial or non-financial competing interests.
	Declaration of interests - 21b: This work was supported by the National Key R&D Program of China under 2023YFD1801100, the National Key R&D Program of China under 2023YFD1301200, the Natural Science Foundation of China under 32202717 and the Priority Academic Program Development of Jiangsu Higher Education Institutions (PAPD).


